Functional comparison of HCN isoforms expressed in ventricular and HEK 293 cells.
Pacemaker current (I(f)) encoded by the HCN gene family contributes importantly to cardiac rhythm. That contribution depends on the biophysical characteristics of I(f), such as voltage dependence, which vary markedly with cardiac region, development and disease. Heterologous expression studies of individual HCN isoforms have failed to account for the diverse functionality of the native current. To investigate the influence of cellular environment on the gating of HCN channels, we compared the functional characteristics of HCN2 and HCN4, the two major ventricular isoforms, when over-expressed in a normal context (neonatal myocytes) and in a heterologous context (HEK 293 cells). Independent of cell type, HCN4 activates substantially slower than HCN2 and with a half-maximum activation voltage approximately equal 10 mV less negative. However, both isoforms activate more positively in myocytes than in HEK 293 cells. The latter result suggests a context dependence (i.e. cell-type specificity) to HCN voltage dependence that exerts a comparable influence on these two isoforms. This is distinct from the inherent difference in the biophysical properties of HCN2 and HCN4.